It has been common knowledge for many years that blood glucose levels and glucose disappearance rates in the new-born are low by adult levels and unstable (von Euler et al., 1964) but in the absence of obvious abnormal signs or evidence of disturbed function, and because of technical problems in the estimation and its interpretation, it was generally assumed that these findings were of no clinical significance and could safely be ignored as sideeffects of the metabolic adaptations needed after birth. More recently, with the introduction of reliable methods for true glucose estimation (Acharya and Payne, 1965) evidence has accumulated that neonatal hypoglycaemia is not always a benign condition and that when it is profound and prolonged enough to produce clinical manifestations it is often followed by death or brain damage (Stevens, 1965; Anderson et al., 1966; Chance and Bower, 1966; Comblath et al., 1959; Haworth and McRae, 1965; Brown and Wallis, 1963; Raivio and Hallman, 1968) . Moreover the custom of withholding feeds from low birth-weight babies seems to have increased the morbidity from C.N.S. damage in survivors even where it has reduced the immediate mortality (Drillien, 1964) .
That a proportion of neonates of low birth weight may be relatively mature as regards gestational age and C.N.S. development is clear from both clinical and animal studies (Nutricia Symposium, 1968 ) and this being so, it is reasonable to assume that low birth weight may sometimes be the result of intrauterine malnutrition and may result in intolerance of the fasting that is an almost inevitable consequence of the change at birth from placental to alimentary nutrition. That hypoglycaemia is relatively common in babies light for their dates is strong circumstantial evidence that it may be due to lack of food stores; and it is important in this connection to draw attention to the relatively large size of the glucose dependent brain in the infant as compared to the adult, since this makes him abnormally dependent on gluconeogenesis when fasting even when there are adequate reserves of fat (Dawkins, 1964) .
Thus it is clear that for the new-born infant, fasting imposes an exceptional stress in that he must switch from an essentially anabolic to an essentially catabolic metabolism in a few hours and at a time when the calls on available fuel are likely to be Paper read at National Joint Meeting, London, February, 1969. particularly heavy if he is to maintain body temperature, cope with the increased respiratory work necessary while the lungs adapt themselves to their extra-uterine role, survive the inevitable partial asphyxia that accompanies being born, and continue to supply his relatively large brain with the glucose it requires. In these circumstances the possible adaptations are few and can be summarised as follows:-1. Reduction in oxygen consumption. 2. Mobilisation of fuel reserves, and 3. Induction of gluconeogenesis.
As regards the first, there is abundant evidence that the new-born infant tries to maintain his body temperature by increasing oxygen consumption in a heat-losing environment and that infants do badly if nursed in such conditions whether they fail or succeed. (Jonxis et al., 1967; Dawes, 1968; Scopes, 1966; Silverman et al., 1958.) Regarding the second we know that the majority of infants switch at birth from a state in which their main fuel is carbohydrate to one in which they depend largely on fat catabolism as a source of energy: thus the respiratory quotient falls, levels of free fatty acids and ketones rise, and stored fat is mobilised (persson and Gentz, 1966; Keele et al., 1966; Comblath, 1967) . However, the brain probably continues to use glucose exclusively, and with the virtual exhaustion of available glycogen stores (Shelley, 1964) this necessitates a high rate of the third form of adaptation, glucogenesis from such precursors as glucogenic amino acids, lactic acid and glycerol-all of which are mobilised in the metabolic adjustments that accompany birth. Birth therefore involves a nutritional crisis for a baby, to surmount which he needs to be careful in the management of his barely adequate resources. Most of the hormones through which control is exercised on fuel metabolism tend to raise the blood glucose level-by an increasing gluconeogenesis, decreasing glucose utilisation, or making available other fuels for tissues that do not need glucosei.e. they are at least partially catabolic in their action; whereas there is only one completely anabolic hormone-insulin-which at the same time promotes glucose consumption and storage and depresses glucogenesis (Weber et al., 1964 ). An obvious adaptation to fasting and stress would be to reduce insulin secretion and/or to increase the secretion of insulin antagonists, and this is what appears to occur in adults adapted to the fasting state in whom the ratio of insulin to glucose levels is depressed. Since hypoglycaemia is relatively common in the new-born period and can be dangerous to survival, it is clear that the infant does not always adapt satisfactorily to these circumstances; and this failure of adaptation is likely to be the result either of lack of catabolic hormones or of continued secretion of insulin always provided that any fuel stores are available and the enzymes necessary for their mobilisation are present.
Our present partial knowledge suggests that failure of enzyme maturation is unlikely to limit mobilisation or utilisation of food reserves; nor have measurements of the levels of hormones that conserve glucose such as somatotrophic hormone, glucagon, cortisol etc. revealed convincing evidence (Cornblath and Schwarz, 1966 ) that they are secreted in inadequate quantities, albeit that their administration may sometimes appear to raise blood glucose levels in clinical hypoglycaemia (though without necessarily preventing it). On the other hand there is a certain amount of evidence that inappropriate insulin secretion or failure of adrenalin secretion may be concerned with the development of significant hypoglycaemia: for example, hypoglycaemia occurs in the well-nourished babies of diabetic mothers and in adequately nourished babies with haemolytic disease, in both of whom there is evidence of hyperinsulinism, while in the small-for-dates infants, insulin secretion does not appear to be as depressed as it would be in adults subjected to the same degree of under-nutrition (Hazeltine, 1967; Cardell, 1953; Jergenson et al., 1966; Shiff, 1968) . Moreover, a proportion of infants with clinical hypoglycaemia do not react by an increase in catechol amine secretion as do normal infants rendered hypoglycaemic by administration of insulin (Stem et al., 1967) .
It may be appropriate at this point to list those circumstances in which we encounter significant hypoglycaemia in the new born in order to pick out the infant at risk (Pildes, et al., 1967) . These are as follows:-1. Babies born underweight for dates-who comprise some 2.5 % of all infants born if defined as babies below 2.5 kg at birth and not significantly premature by dates, or 10% of all babies born if defined as those below the tenth percentile for their gestational age. Some of these infants may not be so much malnourished as blighted if we take a raised D.N.A./protein ratio as the index of malnutrition. Such infants may subsequently develop ketogenic hypoglyeaemia in later childhood. 29 2. Babies of diabetic mothers (particularly in cases where the diabetes has been badly controlled during pregnancy or treated with chlorpropamide). 3. Babies with haemolytic disease due to rhesus incompatibility-in whom there is islet cell hypertrophy and possibly increased insulin secretion and who are often subjected to exchange transfusion with hyperglycaemia stored blood which may cause subsequent reactionary hypoglycaemia. 4. Infants severely asphyxiated at birth in whom anoxia increases the glucose space while necessitating increased glucose consumption. Here hypoglycaemia succeeds resuscitation. 5. Infants with islet-cell adenoma or hyperplasia, glycogen storage disease, idiopathic hypoglycaemia etc. Also so-called infant giants. N.B. It is noteworthy that neonatal hypoglycaemia is not seen in infants with congenital adrenal hyperplasia with cortisol deficiency or in infants who subsequently tum out to be pituitary dwarfs with growth hormone deficiency. 6. Very small infants who are very immature or very ill-nourished or both and who presumably lack carbohydrate stores. Thus it is possible to identify groups of infants at particular risk from hypoglycaemia, Such infants should be fed early if asymptomatic and able to tolerate alimentation (Smallpiece and Davies, 1964) ; and their capillary blood glucose levels should be monitored, using Dextroxtix (Campbell et al., 1967) , for the first 60 hours of life. Should a baby develop very low glucose levels (10 rng/l00 ml) confirmed by chemical estimation he is usually treated with intravenous glucose as a prophylaxis against the development of symptoms since these are usually associated with brain damage and may themselves be life threatening (Raivio, 1968) . The fact that such symptoms are non-specific and more often associated with pathological states other than hypo glycaemia does not invalidate this argument. If parenteral glucose is given it should be in amounts adequate to supply the baby's caloric needs and the infusion should be tailed off slowly, not stopped abruptly, to avoid inducing reactive hypoglycaemia, Concentrated glucose solutions should be given into a peripheral-not the umbilical-vein. Such a protocol will probably prevent almost all death and brain damage from hypoglycaemia at relatively small cost in time and trouble; and the monitoring of blood glucose levels in infants at risk should therefore be routine in maternity hospitals as one of the more rewarding forms of screening.
